Involvement of gene products in bacterial evolution.
Three strategies of different quality contribute in parallel to the natural formation of genetic variants in bacteria: (1) small local alterations of DNA sequences; (2) recombinational reshuffling of segments of the genome; and (3) acquisition of DNA sequences by horizontal gene transfer. Key enzymes involved in these processes often act as variation generators by making use of structural flexibilities of biological macromolecules and of the effect of random encounter. In the theory of molecular evolution, genetic determinants of variation generators as well as of modulators of the frequency of genetic variation are defined as evolutionary genes. This postulate is consistent with the notion that spontaneous mutagenesis is in general not adaptive and that the direction of evolution depends on natural selection exerted on populations of genetic variants.